Deciphering the Role of EGL-3 for Neuropeptides Processing in Caenorhabditis elegans Using High-Resolution Quadrupole-Orbitrap Mass Spectrometry.
Neuropeptides are derived from large and inactive proteins which require endoproteolytic processing for the biosynthesis of the bioactive peptides. The maturation of pro-neuropeptide to neuropeptide is believed to be performed by ortholog pro-protein convertase EGL-3 in Caenorhabditis elegans (C. elegans). Furthermore, ortholog of Cathepsin L, CPL-1 are found in C. elegans and can potentially cleave paired basic amino acids at the N-terminal suggesting the presence of both pathways. The objective of this study was to decipher the role of EGL-3 in the proteolysis of FMRF amide-related peptides (FLPs) or neuropeptide-like proteins (NLPs) using synthetic surrogate peptides based on a universal enzymatic cleavage pattern published by Schechter and Berger and used widely in enzymology. The results show evidence that proteolysis controls FLP-21 and NLP-8 related neuropeptide levels in C. elegans. Surrogate peptides were degraded rapidly when exposed to C. elegans S9 fractions leading to the formation of specific peptide fragments related to EGL-3 and CPL-1 pathway. The results suggest that CPL-1 pathway does not compensate for the loss of the EGL-3 pathway. Proteolysis of pro-neuropeptides associated to FLP-21 and NLP-8 in elg-3 mutants are severely hampered leading to a lack of mature bioactive neuropeptides.